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. [2] $k$ [distance k-sector] ( $k$ )
. .
$\mathbb{R}^{d}$ $P,$ $Q$ $k$ , $C_{1},$ $\cdots,$ $C_{k-l}\subseteq \mathbb{R}^{d}$
, $C_{i}$ $C_{i-1}$ $C_{i+1}$ ( $C_{0}=P,$ $C_{k}=Q$
$)$ .
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1 $l$ $p$ ( ) $p,$ $q$ ( ).
.
(zone diagrain) [1]. (ffi
(site) $*1$ ) $P_{1},$ $\cdots,$ $P_{n}\subseteq \mathbb{R}^{d}$ , $\mathbb{R}^{d}$
$(R_{1}, \ldots, R_{n})$ .
$R)=$ dom $(P_{i}, \bigcup_{j\neq i}R_{j})$ $(i=1, \ldots, n)$ (1)
$(A, B)\neq(\emptyset, \emptyset)$ $A,$ $B\subseteq \mathbb{R}^{d}$ $A$ $B$ (dominance region]
dom$(A, B)=\{x\in \mathbb{R}^{d}:d(x, A)\leq d(x, B)\}$ , $X,$ $Y$






, 11 [double zone diagram]







2 (a) (b) .
1 $P_{1},$ $\cdots,$ $P_{n}\subseteq \mathbb{R}^{d}$ , $i\neq j$ } $d(P_{i}, P_{j})>0$
, .
2 $P,$ $Q\subseteq \mathbb{R}^{d}$ $k$ .
3 41 . Knester-Tarskl
2 . 42 , 2 ,
, . 5 (1) $\langle$ dom
[layered zone diagram] .
1 , $n=2$ ,
. , [1, 2]
.
$R\subseteq \mathbb{R}^{d}$ $\partial R$ $R^{c}$ .
2
$n$ , $\mathbb{R}^{d}$ $n$ $\mathcal{L}$ . $\mathcal{L}$ $A=(A_{1}, \ldots, A_{n})$
$B=(B_{1}, \ldots, B_{n})$ , $i$ $A_{i}\subseteq B_{i}$ $A\leq B$ .
. $S\subseteq \mathcal{L}$ $S$ $g$ ( $\bullet$ ) , $A\leq B$
$g(A)\leq g(B)$ $($ $g(B)\leq g(A))$ . $\mathcal{L}$ $\mathcal{Z}\subseteq \mathcal{L}$ (
) , $\mathcal{L}$ $D$ $X\in Z$ $X\leq D$ $($ $D\leq X)$
. $S\subseteq \mathcal{L}$ (complete lattice) , $\mathcal{Z}\subseteq S$ $\mathcal{Z}$
$\wedge Z$ $S$ . [6] Knaster-Tarski
.
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3 ([7]) $S$ $S$
$g$ , $R=\wedge\{Y\in S:g(Y)\leq Y\}$
$S=\{Y\in S:g(Y)\geq Y\}$ $g$ , $g$ X
$R\leq X\leq S$ .
, dom [1, 6] .
4 dom , . $A\subseteq \mathbb{R}^{d}$
$X\subseteq X’\subseteq \mathbb{R}^{d}$ dom$(X, A)\subseteq$ dom$(X’, A)$ , dom$(A, X)\supseteq$ dom$(A, X’)$ .
3
$\mathbb{R}^{d}$
$n$ $S$ (2 ). ( ) $P=$
$(P_{1}, \ldots, P_{n})\in S$ . $D=(D_{1}, \ldots, D_{n})\in S$ Dom(D) $=(E_{1}, \ldots, E_{n})$
$E_{i}=$ dom
$(P_{i}, \bigcup_{j\neq i}D_{j})$ $(i=1, \ldots, n)$ (2)
. $P$ Dom: $Sarrow S$ [1]. 4 Dom
Dom2 $=$ Dom $\circ$ Dom . Reem Reich[6] Dom2
, 3 :
5([6]) Dom2 $R$ $S$ , $R=$ Dom $S$ $S=$ Dom $R$ ,
Dom2 $D$ $R\leq D\leq S$ .
1 .
, $P_{1},$ $\cdots,$ $P_{n}$ . ,
$\epsilon$
$\epsilon$ .
6 $P_{1},$ $\cdots,$ $P_{n}$ $\epsilon$ , $\mathbb{R}^{d}$ $n$ $D$ $E$ $D=DomE$
$E=DomD$ . $i\in\{1, \ldots, n\}$ $a\in D_{i}$ , $p$ $P_{i}$ $a$
( ) . $p$ $\epsilon/4$ $a$ $K(i,$ $a,p)$ $D_{i}$
. ( )
1 5 $R=$ $(R_{1}, \ldots , R_{n})$ $S=(S_{1}, \ldots, S_{n})$
. . $i_{0}$ bO $\in$ S.0 $\backslash$ Ri . $t\in \mathbb{N}$
$i_{t}$ $b_{t},$
$p_{t}$ , at ( 3). $b_{t}$
. $p_{t}\in P_{t}$ $b_{t}$ ( ) , btpt $\partial R_{i_{t}}$ ( 6 )
$a_{t}$ . $a_{t}\in\partial R_{t}$ $R=DomS$ , $i_{t+i}\neq i_{t}$ $b_{t+1}\in S_{i_{\ell+1}}$
$|a_{t}-b_{t+}i|=|a_{t}-p_{t}|$ . $t\in \mathbb{N}$ $r_{t}=|a_{t}-p_{t}|$ ,
$s_{t}=|b_{t}-p_{t}|,$ $\theta_{t}=\angle p_{t}a_{t}b_{t+1}$ .
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3 6 $R_{i_{t}}$ .




$b_{t+1}\in S_{i_{t\dashv 1}},$ $S=$ Dom $R$
$s_{t+1}\leq d(b_{t+1},$ $K(i_{t}, a_{t},p_{t}))=r_{t}$ sin min $\{\frac{\pi}{2},$ $\theta_{t}$ –arcsin $\frac{\epsilon}{4r_{t}}\}\leq r_{t}$ sin min $\{\frac{\pi}{2},$ $\theta_{t}-\gamma\}$ (4)








. $\lambda$ , 1 . (3)(4)
$\frac{(s_{t+1}-r_{t+1})^{\lambda}}{s_{t+1}}\geq\frac{(s_{t}-r_{t})^{\lambda}}{r_{t}^{1-\lambda}s_{t}^{\lambda}}B\geq\frac{(s_{t}-r_{t})^{\lambda}}{s_{t}}B$ (6)




$A,$ $B\subseteq \mathbb{R}^{d}$ .
bisect $(A, B)=\{z\in \mathbb{R}^{d}:d(z, A)=d(z, B)\}$ (7)
$A$ $B$
bisect $(A, B)=\partial$ dom$(A, B)=\partial$ dom$(B, A)$ (8)
.
$P,$ $Q\subseteq \mathbb{R}^{d}$ . $k$ $\mathbb{R}^{d}$
$k-1$ $(C_{1}, \ldots, C_{k-1})$
$C_{i}=$ bisect $(C_{i-1}, C_{i+1})$
$($ $C_{0}=P, C_{k}=Q)$ .
4.1 $*$ 2
$(i=1, \ldots, k-1)$ (9)
2 $\mathbb{R}^{d}$ $k-1$ $\mathcal{L}$
. $D=(D_{1}, \ldots D_{k-1})\in \mathcal{L}$ $F(D)=(E_{1}, \ldots E_{k-1})$
$E_{i}=dom(D_{i-1}\cup P, D_{i+1}^{c}\cup Q)$ $(i=1, \ldots, k-1)$ (10)
$($ $Do =P, D_{k}=Q^{c})$ . 4 $F$ , 3
$(R_{1}, \ldots, R_{k-1})$ . $P=R_{0}\subseteq R_{1}\subseteq\cdots\subseteq$
$R_{n}=Q$ .
7 $F$ $(R_{1}, \ldots , R_{k-1})$ , $0\leq i<j\leq k$ $i,$ $i$
$\cap\overline{R_{j}^{c}}=\emptyset$ . $\overline{X}$ $X$ . ( )
2 . $(R_{1}, \ldots, R_{k-1})$ $F$ , $i$ $C_{i}=\partial R_{i}$ , (9)
.
$C_{i}=\partial$ dom$(R_{i-1}\cup P, R_{i+1}^{c}\cup Q)$
$=\partial$ dom$(R_{i-1}, R_{i+1}^{c})=$ bisect $(R_{i-1}, R_{i+1}^{c})=$ bisect $(C_{i-1}, C_{i+1})$ (11)
7 (8) . $a\not\in X$ $d(a, X)=d(a, \partial X)$
.
$*2$ Charles Matouiek .
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$\mathcal{L}$ $F$ , $\mathcal{L}$ $\perp=(\emptyset, \ldots, \emptyset)$ . $D\leq F(D)$
$D\in \mathcal{L}$ , $\{F^{n}(D):n\in \mathbb{N}\}$ ( ) $F^{\infty}(D)$ .
8 $F^{\infty}(\perp)$ $F$ . ( )
$D$ $F$ $F^{\infty}(\perp)\leq F^{\infty}(D)=D$ . $F^{\infty}(\perp)$
. 41 3 ,
. $T=(\mathbb{R}^{d}, \ldots, \mathbb{R}^{d})$ $F^{\infty}(T)=\wedge\{F^{n}(T):n\in N\}$
. $F$ .
$F^{\infty}(\perp)$ , $P=\{(0,1)\},$ $Q=\{(0, -1)\}$ ,
$k\leq 11$ . $F^{n}(\perp)$ $(D_{1}^{n}, \ldots, D_{k-1}^{n})$ ,
$NxN$ $U$ . $U$ $\delta$ , $D_{i}^{n}$ $U$
. $D_{i}^{0}=\emptyset$ , $n\in N$ $a\in U$ $D_{i}^{n+1}$
. $a$ $D_{i}^{n+1}$ , $a$ $\cup D_{i-1}^{n}$
$\mathbb{R}^{2}\backslash \cup D_{i+1}^{n}$ .
$N=350$ $\delta=$ 1/150$\sim$ 1/15 , $n$
$(D_{1}^{n}, \ldots, D_{k-1}^{n})$ , $U$ , .




. $P_{1},$ $\cdots,$ $P_{n}$
$R=$ dom $(T_{i}, \bigcup_{j\neq i}T_{j})$ $T_{i}=$ dom$(P_{i}, R_{i}^{c})$ $(i=1, \ldots, n)$ (12)




$R_{1},$ $\cdots,$ $R_{n}$ , $P_{1},$ $\cdots,$ $P_{n}$
. $P_{1}=\{(-1,0)\},$ $P_{2}=\{(0,0)\},$ $P_{3}=\{(1,0)\}$ , $P_{2}$
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